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Abstract

Marketing and sale a new software service or product and providing customer support
around the service and product can be very costly. However, the social network of the
initial customers can be used to marketing the software, while the customer
communty itself also has the ability to provide certain level of customer support. The
project aims to find out how the social network can be used in the areas of marketing
and customer service by building a GWT AJAX multiple marketing and supporting

system.
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1 Project Introduction and background information

1.1 Motivation

Nowadays many software prodsetre delered to user viankernet ananany

software aralsoavailable as online service. The cost to produce and deliver a copy
of software product or provide online service for a user is trivial when comparing to
the cost of software development. The cost associated with thesofiroduct or

service besides the development cost that occurs after the development mainly come
from the cost to market or sale the software product or service and the cost of

customer support.

On the other hand, the initial adopters of the softwaag nave some members from

his or her social network who are interested in using the software. Those early usersO
social network can be exploited to market and sell the software. As those users have
used the software, thégecome knowledgeable on using soétware and they may
understand the software well enough to provide certain level of customer support to
other usersThe knowledgeable user network can be used to answer other users

guestion regarding the software.

The project is to build a multi levetarketing and customer supporting AJAX online
system. The objective of the project is to investigate how user social network can be
used to reduce the cost of software marketing and customer support and drive

revenue.



1.2 Social networking software

A social retwork is a social structure made of nodes (which are generally individuals
or organizations) that are tié&y one or more specific types of relations, such as
friends,family, trade, web links and so on. In these communisiesnitial set of

founders seds out messages inviting members of their own personal networks to join
the site. New members repeat the process, growing the total number of members and
links in the network. Sites then offeariousfeaturessuch asutomatic address book
updates, viewlale profiles, the ability to form new links through "introduction

services," and other forms of online social connections.

Social network theory models persons as vertices or nodes of a graph and their
relationships as edges or links of the graftus two persons are directly connected if
they have a relationship (e.g., frieh@s with each other; thegre one edge away

from one another, a distance of oNmare distant relationships are modeled as paths
through the graph; a Ofriend of a friendO is twesdway. For example, displayed in

the following figureis a diagram of a social network composed of four individuals,
labeled A through D and represented as vertices of the dratiis social network,
individuals A through C are fully connected by edgrepresenting a Ocircle of

friendsO or a clique. Vertices C and D are connected by one edge, and since this is the
only path between C and D, that edge is called a weak tie. The number of edges
attached to a vertex is called its iRdalue. Vertex C,alled a hubis critical in

social networks because its removal would break the network into two disconnected

components. Hubs are also important because they often share the edges that weakly



tie cliques together, and those weak ties have been showmtodbénportant in the
spread binformation through a networlSeveral studies reveal an interesting
phenomenon present in many of these social networks; most persons are very few
links from any other persdhthe Small World Phenomenon. This idea was
popuhrized in the play (and movie) Six Degrees of Separation that claims that all

persons in the world are at most six friendship links away.

Social Network

edge or link

circle
of friends
or
a clique

hub

Ox—30

Figure 1 Social Network

node or vertex

1.3 Building AJAX online application using GWT

Asynchronous JavaScript and XMRJAX) is asetof web development technolieg

for creaing interactive web applicatiorand pages with higher usability, speed and
functionality. Using AJAX technology allows updating the browser Ul without
switching pages and fetching data without switching pagesibg u

XMLHttpRequest. The browser becomes a smart client rather than only render the
html pages. From this point of view, it basicallyoreates the clierderver

architectureby using web technologies.



GoogleWeb Toolkit (GWT)is a development framewotk make AJAX applications.
By translatingorowser independenavaapplicationto browsercompliant JavaScript
and HTML, GWT provides a complete solution to overconamydisadvantages that
many AJAX applications demonstrate such as reliance on Javasatiportability

across different browsers

ThereOre two modes to debug and run a GWT applications:

I Hosted modetn hosted modehe Java GWT application is run within the Java
Virtual Machine (JVM) The following figure depicts the architecture of the
GWT in hosted mode. GWT application runs on the GWT hosted web browser
which is aStandard Widget Toolkit (SWTBrowser(i.e. Internet Explorer

control on Windows or Gecko/Mozilla control on Linux with lkeanto JVM).
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GWT application] |4 XMLHTTP s
—]
GWT Hosted Wel XMLHTTP
Browser
JVM

J2EE Web Containe

Client Server

Figure 2 GWT hosted mode architecture
Web mode: This is the mode in which GWT application is run for praatucti
environment. Before running web mode, original Java code GWT application
iIs complied with the Javep-JavaScript complier to JavaScript and HTML files
which can then beaployed to a regular web servéhe following diagram
depicts the architecture of the GWT application running in Web nidue.
complied JavaScript and HTML code is downloaded and cached in the browser

cache.
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ASP.NET

JavaScript
/ and HTML
Downloaded  ani XMLHTTP

cached JavaScril s
and HTML
Servlet
XMLHTTP .
JavaScript
Browser and HTML

J2EE Web Container

Client Server

Figure 3 GWT Web mode archtecture
In both hosted mode and web mode, client side communicates with servay side
making XMLHttpRequest to any types of web servers such as Internet Information
Server gsing ASP.NET as server component or a J2EE Web containers using J2EE

Servlet as server component.

2 Requirement Analysis

2.1 Use Cases
2.1.1 Invite Friend
Brief Description

This use case let an existing customer to invite a friede@me an new account

Actor

Cudomer

Preconditions

Customer has completed the Log In use case and has made payment

12



Basic Flow

1. Customer fills out a form which includésese fieldsemail addresand ashort
message.

2. System verify the input data

3. System send out an invitation emailluing a hyper link to create new account

4. The use case ends.

2.1.2  Accept Invitation
Brief Description

New customer accept the invitation to create an new account

Actor

New customer

Preconditions

N/A

Basic Flow

1. Newcustomer opens the invitation email.

2. New astomerclick the hyper link in the email to open the create account page
3. New customer complete the create new account use case

4. System record the linkage between inviter and invitee

5. The use case ends
2.1.3  Create new account

Brief Description

New customer creatan new account by an account email and login credential

13



Actor

New customer

Preconditions

New customerOs email doesnOt exist in the system

Basic Flow

1. New customer open the create account page

2. New customer fills out the new account form including tHedds: account
email, login password.

3. System record the form and create an account for the new customer

4. Forward to log in use case

5. The use case ends

2.1.4 Make payment
Brief Description

After evaluation and trial of the softwa@jstomer decide® make paynmd to geta

fully licensed software.

Actor

Customer

Preconditions

Customer has completed the Log in use easEhas evaluated the software

Basic Flow
1. Customer indicates to make payment link

2. System shows the list of the price and tax information op#yenent

3. Customer verify the price list

14



4. Customer input credit cards information

5. Customer submit the payment request

6. System send out the payment request to the payment provider

7. Payment provider returns payment response to confirm the payment
8. System displaypayment complete success message

9. Use case ends

2.1.5  Ask Question
Brief Description

Customer has a question on the usage the software, he or she has submit the question

to the system for support.

Actor

Customer

Preconditions

Customer has completed the Logise case

Basic Flow

1. Customer indicate to ask question

2. Customer enter an question form including these fidldke, question
description

3. System posts the question.

4. Use case ends
2.1.6  Answer question

Brief Description

Customer answer question asked by otlistamers

15



Actor

Customer

Preconditions

Customer has completed the Log in use case
Basic Flow

1. Customersshows the question and its messages
2. Customer provide an additional nrsage to the question to provide answer to
the question

3. System adds the message apdate the customer.

2.1.7  Review Down Line Customers
Brief Description

After inviting somefriendsto system, customer wants to review its down line

customer.
Actor
Customer

Preconditions
Customer has completed the Log in use case

Basic Flow

1. Customer indictes toreview all of its down line customer

2. System shows th@own line customers of the logged in customer in a customer
tree.

3. Customer reviewthe customer tree by ogag and cloghg a node in the

customer tree.
2.1.8  List all questions

Brief Description

Cudomer liss all questions that are accessible.

16



Actor
Customer

Preconditions
Customer has completed the Log in use case

Basic Flow

1. Customer indicates st all questions

2. System shows the list of tlggiestions that the logged in customer has access to.

2.2 Use case diagram
The following is the use case diagram of the system.

Invite Friend
Accept Invitatippyde»

«extend»

Create New Account

«extend»

Log In
«extend»
Review down line customer
Customer g
weytench» «extend» «extend»
List All Question
Make Payment Answer Question

Ask Question

Figure 4 Use case diagram

3 System Architectureand Design
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3.1 System Architecture

The User Interface of the system will employ GWT framework to build a browser
independent AJAX frorénd. The baclend will be built on Internet Information
Service using ASP.NET technologies. The server ASP.NET component will
communicate with a SQL 2005 Express server to persistent system data using
ADO.NET. It will also communica&t with a Simple Mail Transfer Protocol Server to

deliver outgoing email.

The following diagrandepicts the system architecture on production environment and
its relationship with development environment. In development environment, client
code is develaogd, tested and debugged as Java code. Then itOs compiled to JavaScript

and HTML code and copied to Internet Information Server

18
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Figure 5 System Architecture in production and development envrionment
3.2 Software Platforms and Development tools

The followingis the software platforms and development tools used in the

development of the system. It mainly uses open source development tools and

middleware:
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Client Sidedevelopment tools and technologies

I GoogleWeb Toolkit for Windows 1.4.10 RC1

I Java SDK version is J2SE 1.5.0_12

I Development environment is Eclipse SDK 3.2.2
Server Side:

' Microsoft .NET Framework Version 2.0.50727

I Microsoft SQL Server 2006 Express

I Internet Information Service 6.0

I Development envirament is Microsoft Visual Studio 2005
Supported browsers:

I Internet Explorer 6, 7

I Firefox 1.0, 1.5, 2.0

I Safari 2.0

I Opera9.0

4 Data Model

The following diagrandepicts the physical view of the data model.
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] Customer

custormer_id
custorner_email
password
customer_data
create_date
paid_use!

3

OB OO0 OI8 0In oom

] CustomerExt

°8 customer_id

oo oo}

point

parent_custorner_id

] Question
22 guestion_id
f subject
g question_permission
f description
e2 customer_id [FK]
f create_date

] Answer

answer_id
question_id [FK]
description
customer_id [FK]
create_date

o T oo T §

Figure 6 Physical data model

5 High Level Design

On the client side dur mainuserGWT modules are constructed. The following

diagram depicts their relationships with each other and GWT internal modules:

GWT module

user module

User XML HTTP

Common

login signup MIms ]

Figure 7 GWT module relationships
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ModuleMIms is the main modulef system, it contains all the major features that
requires customer to log in to the system. It inherits the Common module which
contains some common utilities. The Common module inherits these three modules
provided by GWT: User, XML and HTTP. User module contains all the required Ul
widgets. XML module provides xml parsing the construction capability. HTTP

moduleis the GWT representation BMLHttpRequest. It provides single interface

of asynchronous xml httgequest for all supported browsers. Login and signup

modules are two modules that contain features that doesnOt require customer to log in
to the system. The followinscripts shovan example on how to define module
relationships in GWT:

Common.gwt.xml

<module>
<inherits name="com.google.gwt.xml.XML"/>
<inherits name="com.google.gwt.http.HTTP"/>
<inherits name="com.google.gwt.user.User"/>
</module>

The following diagram depicts the class diagram on the server side.
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| System.Web.UI.Page

| Connection

2 beginTransaction ( )

2 endTransaction { )

& open ()

i close ()

2 GetPointById ()

2 MakePaymentConnection ( )

= Resouce £ Service
§2, getSessionLogin () £ sqicommand
2 removeSession () = : :
& HandieRequest { ) = SessionLogin  ExecuteReader ()
2 GetRequest () Eid
2 CreateAccount () g email

2 MakePayment ()
] sQLDataReader

é#0etint ()
2 getString ( )
] SMTPConnection

2 sendEmail ( )

= SmtpClient

@ send ()

Figure 8 Server Side Class Diagram
Service class serves as the main controller of the server, it takes the XML string from
the stream of HttpRequest and then handle the request. For database operations, it will
delegate the request to Connection class whichevtiiler query or manipulate the
database. For email transfer operation, it will delegate the request to

SMTPConnection for email delivery.

6 Detail Level Design

6.1 Design Decisions
6.1.1 Session Management

HTTP is a stateless protoc@ecause the stateless naturéhe protocol, there is no
built-in facility in the protocoto uniquely track or identif user(or session) within

the web application. The connection between the customerOs web browser and web
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server is statelessofie session managememethods neetb be built on top of the

protocol to uniquely trackr identifya session.

The location to maintain session state (such as login user id, user specific data and etc.)
plays an important role to how to manage sesdigpically, a web application

maintains thesession statmformation in ahttp sessionstateobject on web server

side. We refer this approach as option A. With the introduction of AJAX web
applicationjmaintaining the session state information on the client side or browser

side become pogse. We refer this approach as option B. The following section
explains howlese two approach work and thadvantages and disadvantages and

finally we make our decide design to choose one of the option.

Since Option A provides seamless session shaehgeen other web components

which might be useful in the system, option A is used in the current version of the
system.

Option A

Web container (bottNET framework and J2EE) provides Http Session API for web
application to store the state informatio the object and maintain the lifetime of the

http session object. Every time when a user login, after the authentication, an http
session object is created on the server side by the web container and is returned to the
web application. The web applicationturn can store user session state information

in the http session object. Hence on the server side, a set of http session objects will

be created for different users. The web container generates a sessionID to uniquely

24



identify the http session objedrfa particular user when the session object is created.
The browser need to retrieve the sessionID so that it malsaitisequentd TTP

requess with this sessionlD and the serveable to retrievéhe correctsession object
from the set oBession objaaccording this sessionID. ThereOre twositay
communicate the sessionID between browser and web servers: Use cookie and URL
re-writing:

I Using cookie

Each time a client web browser accesses content fneabaserverif a cookie exists,

the client browsewill return back thecookie information as part of tlseibsequent

HTTP request Thus cookies can be used to preséineesessionixcrosanultiple
requests opages and over periods of time.

Example:HTTP response with sessionID cookie

SetCookie: segsnID=C(Y86821879234304812234®6320; path=0/0;
domain=0OwwvabchoscomO; expires=0B05-30 00:00:00GMTO; version=0

' URL Rewriting

Session ID information embedded in the URL, which is received by the application
through HTTP requestgshen the client cliks on links or submit a form:

Example:

http://www abchostommaintype=123 sessionid¥#86821879234304534223460632

One main advantage of maintain session state on the web server levelisithat

server providemature and sophisticated approach to mauritee lifecycle of the

25



session object for example: sharing the session object with other server components

such as Servlet for J2EE platform or ASP.net page.
Option B

On the other handJAX web application providesatherfeasible option to

maintain ad store the session state information on the browser side. Maintaining
session state becomes a client issue rather than employing web server, hence the web
server become a stateless. The following diagram depicts the difference between the

two options.

Option A Stateful Server

Stateless User Action Stateful
HTML View

Web Server

Browser New HTML

Option B Stateful Browser

—»

Evert Stateful Request (XML Data) Stateless

ve .
handi JavaScript Ul

andle

Web Server
locally
Browser ResponséXML Data, not HTML)

Figure 9 Session Management Difference

From the figure we can see that this option let the web server become stateless. One

main advantage for the server being stateless is that it fasilitaystento provide
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higher scalability and availability in the cluster environment. For example, we can put
many web servers behind a load balancer on the server side. Since each web server is
stateless, the request from browser can be dispatch to any of therveeblsehe

event of one web server fails, for the same reason, the subsequent request can be

handled by another available server seamlessly.

The followingsequenceiagam showdow the client maintain session state with the

security token
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=] :Client = ]:Server =]:.DB

1: login{customer_id, password) _
~1.1: authenticate custormner

1.3: generate_security_token

1.4: updateCustomerSecurity Token

securityToken

3: maintainSessionState

4: subsequentRequest(customer_id,security Token)

4.1 verifyCustormerSecurity Token

4.,3: request

Figure 10 Client Maintain Session State with Security Token Sequence Diagram

On the request of client login, the server will generate a security token, which can be a
random string with enough length (to avoid hacking). The security tolstorexd on

the customer table in the DBMS. Browser client maintain its session state including
the customer_id in the browser using JavaScript or cookie. Each subsequent request
need to piggy back the security token and the customer_id in additiondqusst

data to the server. The server can then verify the security token and the customer_id
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against DBMS before performing any request handling.

6.2 Key Use Cases Implementation Detail

The following sections list thenplementatiordetails of some key usesss by

providing sample request and response XML.

Some of the sample request and response XML and based on the following scenario:

@
IS
@ @

Figure 11 Sample XML Scenario
6.2.1 Review Down Line Customers

The request W provide the command name.
The response will provide the down line customers of the customer with customer_id.

The down line customers are constructed in a tree like format.

Request XML:

<request command&eviewDownLineCustomers®
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Response XML:

<response>
<customer id=01230 email=Oabc@abc.pom03.00
<customer id=012310 email=0abc_1@abc.comO >
<customer id=0123110 ema#b® 1_1@abc.comO />
</customer>
<customer id=012320 email=0abc_2@abc.comO >
<customer id=0123210 emaibd 2_1@abc.comO />
</customer>
</customer>
</response>

6.2.2  List Down Line Questions

The request will provide theemmand name
The response will providall the questions asked by one of its down line customer

Request XML:

<request command=0ListDoimeQuestions@®>

Response XML:

<response>

<question id=010 subject=0Owhy field 1 is empty?O customer_id=012310
customer_email=8bc_1@abc.cod create date=02am#200 />

<question id=020 subject=0why field 2 is disable?0 customer_id=0123
customer_emaiOabc 2@abc.cor® create_date=020m%220/>

<question id=030 subject=0why field 3 is 0?0 customer_id=012320
customer_email=@bc 2@abc.cor® create_date=020m%220/>
</response>

The server recursive quenges common table expressioAsommon table

expression (CTE) provides the significant advantage of being able to reference itself,
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thereby creating a recursive CTE. A recursive CTE is one in which an initial CTE is
repeatedly executed to return subsets of data until the complete result sehiedobtai
The following shows the SQL query used on the server side.

Server SQL:

WITH customer_cte(customer_id, parent_customer_id) AS
(SELECT customer_id, parent_customer_id
FROM customerExt
WHERE parent customer_id = @id-- id = 123
UNION ALL
SELECT customExt.customer_id, customerExt.parent_customer _id
FROM customerExt JOIN customer_cte
ON customerctecustomer_id = customéxt.parent_customer_id
)
SELECT questiomuestion_id, questiosubject,customer.customer_id,
customeicustomeremail,question.createlate
FROM customer_cte, question, customer
WHERE question.customer_id = customer_cte.customer_id and
Customer_cte.customer_id = customer.customer_id

6.2.3  List Down Line Questions

The request will provide the command reaand question_id
The response M/ provide a list ofanswers with id, description, customer_email and

create_date.

Request XML:

<request command="getQuestionAnswers" question_id="1"/>

Response XML:

<response >
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<answer id="1" descriptionFleld 1 is empty because itOs calculbtesid on
field 123 and check the value of field 1 agasnstomer_email="abc@abc.com”
create_date=/25/2007/>

<answer id="2" description=Where | can find field 123?
customer_email="abc_l1@abc.com" create da&i25/2007/>

<answer id="3" descriptiol=You can find field 124 on form 101.
customer_email="abc_1 1@abc.com" create_d4{@5/2007/>
</response>

6.2.4  Get Up Line Customers

The request will provide the command ream
The response will provide list of customers who are the up line custometbef
customemwith customer_id.

Request XML:

<request command=0GetUp&Customers

Response XML:

<response>
<customer id=012310 email=0abc_1@abc.comO/>
<customer id=01230 email=Oabc@abc.comO/>
</response>

6.2.5  List All Questions

The request will preide thecommand name

The response will provide list of questions that treeistomemwith customer_id has

access to.

Request XML:

<request command=OLidl@uestions@®>

Response XML:
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<response>

<question id=010 subject=0why field 1 is empty?0 eusitnD©12310
customer_email=@bc_1@abc.coM create_date=020m¥200>

<question id=020 subject=0why field 2 is disable?0 customer_id=01231
customer_email=@bc 2@abc.cor® create_date=0200¥%220>

<question id=030 subject=0why field 3 is 0?0 cusidr@12320
customer_email=@bc 2@abc.cor® create_date=0200¥220>
</response>

6.2.6  Ask Question

The request will provide the command nasghject and description.
The response will providareturn code to indicate the whether itOs success.

Request XML

<request command@AskQuestion§ubject=@vhy field 1 is empty® description+O
cannot input field 1 and it's empty, please tell me how to enter fi@ld>1.

Response XML:

<response code=000 />

6.2.7 Invite New Friends

The request will provide the comnthname send_tpand message.
The response will providareturn code to indicate the whether itOs success.

Request XML:

<request command=0lnviteNewFriensst_teGbc@connect.carletonCa
message=0OPlege this program.O />

Response XML:
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<response code=000 />

6.2.8 Create New Account

The request will provide the command namsername, password, and inviter.
The response will providareturn code to indicate the whether itOs success.

Request XML:

<request command=0OCreateNewAccountO username+l @yahoo.c@
password=011110 inviter=Oabc@abc.comO />

Response XML:

<response code=000 />

6.2.9 Make Payment

The request will provide the command nawredit_card_number, expiration_date,
type, name, addre$, address2, city, province, country, and postal_code.
The response will providareturn code to indicate the whether itOs success.

Request XML:

<request command=OMakePaymentO credit_card_nuniddrEr1111110
expiration_date=001/20070 type=0Visa®=fiom SmithO address1=0131 Sto
Cres.O address2=00 city=OKanataO province=OONO country=OCanadaO
postal_code=0K3J 1K30 />

Response XML:

<response code=000 />
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6.3 Testing
See the Appendix Aor the script oimporting the initial testing data.

The following is some key use cases with their screen shots:

6.3.1 Review down line customer
Y Multiple Level Marketing and Customer Support System Q@@
@ > © O & Google
Back  Forward Refresh Stop Compile/Browse WebToolkt CIBETA
http:{flocalhost: 3888 {mlmsfwww/com.abc. Mims/Mims. html > Go

Review Downline List All Questions List Downline Questions Ask Question Invite New Friend Make Payment Sign Out

- abc@abc.com (point: 3.00)
- abc_1@abc.com
abc_1_1@abc.com
- abc_2@abc.com
abc_2_1@abc.com
ra2@yahoo.ca
abc_3@abc.com
abc_5@abc.com

Done

Figure 12 Test 1 Screenshot

6.3.2  List all the questions of the customer
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Y Multiple Level Marketing and Customer Support System Q@@

@ > G @ Google
Back  Forward Refresh Stop Compile/Browse Viat Tooikit CBETA
http:{flocalhost: 3888 {mlmsfwww/com.abc. Mims/Mims. html [ > Go ]

Review Downline List All Questions List Downline Questions Ask Question Invite New Friend Make Payment Sign Out

Subject From Date

why field 1 is empty? abc_1@abc.com 4/20/2007 12:00:00 AM
why field 2 is disable? abc_2@abc.com 4/22f2007 12:00:00 AM
why field 3 is 0? abc_2@abc.com 4/22f2007 12:00:00 AM
About the login file abc_1@abc.com 8/12/2007 12:52:20 AM
abc abc_1@abc.com 8/12/2007 12:53:14 AM
abc abc_1@abc.com 8/12/2007 12:56:35 AM
Question from abc abc@abc.com 8/12/2007 9:59:54 AM

Figure 13 Test 2 Screenshot

6.3.3 Ask questions

Y Multiple Level Marketing and Customer Support System Q@@
@ > G O Google
Back  Forward Refresh Stop Compile/Browse WebToolkt CIBETA

http:{flocalhost: 3888 mlmsfwww/com.abc. Mims/Mims. html [ > Go ]

Review Downline List All Questions List Downline Questions |/Ask Question Invite New Friend Make Payment Sign Out

Subject: aboutfield one

Question:

Hi,
Can you tell me how to input fieldl?

Thank you.

Ask Question.

Figure 14 Test 3 Screenshot

6.3.4  Answer question
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Y Multiple Level Marketing and Customer Support System [:]@

e > 6 @ [ YGOUgIe

Back  Forward Refresh Stop Compile/Browse web Tooikit CIBETA

http: fjlocalhost: 3888/ mimswwwfcom. abc. Mims/Mims. html

Review Downline ' List All Questions List Downline Questions Get Up Line Customers Ask Question Invite Ne

abc@abc.com  8/20/2007 10:18:00 AM
ou can search the help on the left top conner of the workspace.

abc_1@abc.com 8/20/2007 10:23.08 AM
You can search the help on the left top conner of the workspace.

Back to Subject | Reply |

Done

Figure 15 Test 4 Screenshot

6.3.5 Invite new friends

Y Multiple Level Marketing and Customer Support System Q@@
@ D> G Google
Back  Forward Refresh Stop Compile/Browse WebToolkt CIBETA

http:{flocalhost: 3888 mlmsfwww/com.abc. Mims/Mims. html [ > Go ]

Review Downline List All Questions List Downline Questions Ask Question [Invite New Friend Make Payment Sign Out

To: Ifriend_email@abc.com
B I u X, x* = £ 3 = | = &= = 1= = B e T,
Background ¥ Foreground v Font < Size <
Hi,
Message:
I find this software is very good , try it out.
Send

Done

Figure 16 Test 5 Screenshot
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6.3.6  Make payment
Y Multiple Level Marketing and Customer Support System @@@
@ > G O & Google
Back  Forward Refresh Stop Compile/Browse Web Toolkit SIBETA
http:/flocalhost: 3888, fcom. abe, M s html > Go

Review Downline List All Questions List Downline Questions Ask Question Invite New Friend 'Make Payment Sign Out

*Credit Card Number: l—
*Expiration Date: [01 ~][2007 ~]
*Credit Card Type: [visa -]
*Narme on the Credit Card: r
*Address1: r
Address2; —
*City —
*Province: r
*Country: [Canada |
*Postal Code: r

Check Out |

Done

Figure 17 Test 6 Screenshot

7 Conclusion
7.1 Results

All the required use cases fihe Multi Level Marketing and Supporting System was
designed, implemented and test8dftware and Service provider and take advantage
of the system to encourage its customers to invite their friend to join the customer
communityto use software or sepd. Their conags and questions can be easily

answered by the same customer community.

The design and implemgtion are largely designed based on the Google Web
Toolkit AJAX technologiesThe whole system has very clear separation between
client and srver. The interface between client and server is defined using XML. After

defining the XML interface between client and server, the design and implementation
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of client and server can be developedeipendently

7.2 Future Work

AJAX technology is evolving v fast. Since it overcomes many usability issues
within traditional web application and genuinely benefits all the stakeholders of the
application, AJAX technology will be important for many years to come. However,
thereOre still many issues associatél the GWT AJAX technologies such as
performance of the system, for example: download speed and startup time.
Techniques such as breaking the whole system into smaller GWT modules and load
this module dynamically, lazy loading widget can be used to adilfress

performance issues.

To build up a community with large number of user from scratch will take a long time
especially at the beginning. On the other hand, thereOrenmasumguser

communitieon the internet such as Fackbook and Linke8ninsteadf building

the user community ourselveeetMLMS system can build on top of those user
communities and take advantage of the large user volume of those social networking
systemMany of those existing user community provide API that facilitate different

level of integration between other applications.
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Appendix A BImport testing data scripts

SET IDENTITY_INSERT Customer ON;

INSERT INTO Customer (customer_id,customer_email, password,create_date)
VALUES (0,'root@abc.com’, '1111','20070101");

INSERT INTO Customer (customer_id,customer_email, password,create_date)
VALUES (123,'abc@abc.com’, '1111','20070315";

INSERT INTO Customer (customer_id,customer_email, password,create_date)
VALUES (123,'abc@abc.com’, '1111','20070315";

INSERT INTO Customer (customer_id,customer_email, password,create_date)
VALUES (1231,'abc_1@abc.com’, '1111','20070317");

INSERT INTO Qustomer (customer_id,customer_email, password,create_date)
VALUES (1232,'abc_2@abc.com’, '1111','20070317");

INSERT INTO Customer (customer_id,customer_email, password,create_date)
VALUES (12311,abc_1_1@abc.com’,'1111','20070317");

INSERT INTOCustomer (customer_id,customer_email, password,create_date)
VALUES (12321,'abc_2_l1@abc.com’, '1111','20070317");
SET IDENTITY_INSERT Customer OFF;

INSERT INTO CustomerExt (customer_id,parent_customer_id, point)
VALUES (123,0, 0);

INSERT INTO CistomerExt (customer_id,parent_customer_id, point)
VALUES (1231,123, 0);

INSERT INTO CustomerExt (customer_id,parent_customer_id, point)
VALUES (1232,123, 0);

INSERT INTO CustomerExt (customer_id,parent_customer_id, point)
VALUES (12311,12310);

INSERT INTO CustomerExt (customer_id,parent_customer_id, point)
VALUES (12321,1232, 0);

SET IDENTITY_INSERT Question ON;
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INSERT INTO Question (question_id,subject, description, question_permission, customer_id,
create_date)

VALUES (1, 'why feld 1 is empty?','l cannot input field 1 and it"s empty, please tell me how to
enter field 1.", 'ALL',1231, '20070420';

INSERT INTO Question (question_id,subject, description, question_permission, customer_id,
create_date)

VALUES (2, 'why field 2 iglisable?','Field 2 is disable. How to enable this field?', 'ALL',1232,
'20070422Y;

INSERT INTO Question (question_id,subject, description, question_permission, customer_id,
create_date)

VALUES (3, 'why field 3 is 0?','Field 3 should not b3 zero. ¢autell me why is 07",
'ALL',1232, '20070422";

SET IDENTITY_INSERT Question OFF;

SET IDENTITY_INSERT Answer ON;

INSERT INTO Answer (answer_id,question_id, description, customer_id, create_date)

VALUES (11, 1, 'Field 1 is empty because it"s caculaizskd on field 123, please enter field 123 and

check the value of filed 1 again?', 123, '20070425");

INSERT INTO Answer (answer_id,question_id, description, customer_id, create_date)
VALUES (12, 1, 'Where | can find field 123.", 1231, '20070425");

INSERTINTO Answer (anwser_id,question_id, description, customer_id, create_date)
VALUES (13, 1, '"You can find field 123 on form 101.', 123, '20070426");

SET IDENTITY_INSERT Answer OFF;
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